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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is superior in flexibility which designates poly trimethylene 
terephthalate as main component.it offers production method 
of polyester fiber where volumen form issatisfactory. 

[Means to Solve the Problems] 

polyester which designates poly trimethylene terephthalate as 
main component melt spinning is donefrom spinneret, 
continuing without yarn being retracted once.drawing, 
manufacturing methods which it retracts 

It does steam thermal processing between final drawing roll 2 
and winder 4 , in order forreleasing reduction ratio of fiber 
which is retracted to become0.2 - 1.5%, it retracts. 
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[Claim(s)] 
[Claim 1] 

production method 0 of polyester fiber wbere melt spinning it 
does polyester designating poly trimethylene terephthalate as 
main component from spinneret, continuing without retracting 
yam once, drawing, it does steam thermal processing between 
final drawing roll and the winder in manufacturing method 
which it retracts, in order for releasing reductionratio of fiber 
which is retracted to become 0.2 - 1 .5% it retracts makes 
feature and 

[Claim 2] 

production method, of polyester fiber where melt spinning it 
does polyester designating poly trimethylene terephthalate as 
main component from spinneret, it does steam thermal 
processing between the final take-up roller and winder in 
manufecturing method which retracts highly oriented 
undrawn fiber withoutdrawing yam, in order for releasing 
reduction ratio of fiber which is retracted to become 0.2 - 
1.5% it retracts makesfeature and 



[Description of the Invention] 
[0001] 
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[Technological Field of Invention] 

It is something regarding production method of polyester fiber 
where this invention, thevolumen form retracts polyester fiber 
which designates poly trimethylene terephthalate (PTT ) as 
the main component, well and is possible . 

[0002] 

[Prior Art] 

As for PTT, in one kind of polyester which is superior in the 
melt forming property, as for fiber which is acquired by melt 
spinning method , it is superiorin elasticity, with softening , it 
is a applicable in broad application. 

In same way as common polyester fiber which makes 
polyethylene terephthalate main, it candesignate PTT, as fiber 
of practical property by fact that the yarn which melt spinning 
is done is done hot drawing. 

In addition, when highly oriented undrawn fiber which does 
not do drawing is done the false-twisting putting, it can make 
practical fiber. 

[0003] 

But, when retracts PTT, in same way as polyethylene 
terephthalate which is a common goods with high speed, 
administers roll thermal processing after drawing, if the 
windup speed and draw ratio are not made low, not be able to 
acquire package of satisfactory volumen form, because of 
that, productivity decreases, in addition high strengthening is 
assured, there was a problem that isdifficult . 

[0004] 

In order to improve drawing operation, with Japan 
Unexamined Patent Publication Showa 5 2- 8123 disclosure, 
method which inorder to become uniform and high 
orientation, yarn of takeup* the drawing* thermal 
processing does orientation of unstretched fiber is proposed, 
with Japan Unexamined Patent Publication Showa 5 2- 8124 
disclosure,method which does drawing thermal processing 
with 2 stages or more is proposed. 

In addition, with Japan Unexamined Patent Publication 
Showa 58-104216 disclosure, highly oriented yarn is obtained 
with take-up speed as2000 m/min or higher, hot drawing is 
done method which has been proposed this highly oriented 
unstretched fiber. 

[0005] 

According to these method, drawing operation of certain 
extent was improved, but toretract and time problem not to be 
cancelled, in addition, ineach case, to do yarn-spinning step 
and stretching process with separate step, only theexample 
which hot drawing is done being shown with low 
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speed, especially, in time of high speed drawing which does 
yarn-spinning and the drawing with single step, It was not 
possible to cancel problem when retracting. 

[0006] 

Furthermore, with Japan Examined Patent Publication Hei 
5-45683 disclosure, take-up speed method is proposed with 
the ultra-high speed yarn-spinning of 9000 m/min or higher, 
but when among this method single fiber break or other 
occurrence ismany, it is lacking in operation stability , in 
order simultaneously, tocontrol property of yarn with only for 
take-up speed, control of the property being difficult, There 
was a problem that cannot acquire fiber which possesses the 
property which responds to application. 

Proposition regarding manufacturing method of fiber which 
designates the PTT as main component various is done to in 
addition to, but continuingto yarn-spinning, it does drawing 
and without doing method or the drawing which are retracted, 
regarding to method which retracts the unstretched fiber, fiber 
which possesses property which it can be satisfiedwith fully, 
operation stabilizing well with high manufacturing speed, 
production method which it canacquire is not established yet. 
[0007] 

[Problems to be Solved by the Invention] 

this invention, as description above being something which 
solves the problem, polyester fiber which is superior in 
flexibility which designates the PTT as main component, 
continuing to yarn-spinning, it does drawing and the method 
or drawing which are retracted without doing, regarding to the 
method which retracts unstretched fiber, fiber which 
possesses property which it can be satisfied with fully, 
operation stabilizing well with high manufacturing speed, 
production method of polyester fiber which it retracts in 
satisfactory volumen form and is possible is offered is 
something which is made technological problem. 
[0008] 

[Means to Solve the Problems] 

As for these inventors as for result which was examined in 
order tosolve above-mentioned problem, it arrived in this 
invention. 

namely, this invention following (1), is something which 
designates (2) as gist 

production methodo of polyester fiber where melt spinning it 
does polyester designating(l) PTT as main component from 
spinneret, continuing withoutretracting yam once, drawing, it 
does steam thermal processing between the final drawing roll 
and winder in manufacturing method which it retracts, in 
order forreleasing reduction ratio of fiber which is retracted to 
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(2)PTT £±t*£tmii*x Jl£&fcn£«fc 

l\ II* W&*»fc«lt©ttll*4< 0.2~1.5%£ ft 
[0009] 

PTT £ ±ft<t t&&) Kf^. ® 

(*B#a)l=*3L*T.««H#P-^ 
0.2-1.5%t ft«*3=LTft*8l*fca>-Cfc«b 



[0010] 

0 l 14. E«^<D t«iS 
tt*U*9HfcLfc*£*3IBia-5 l T*3I 

#u««s#n-5 2tis«i«4niii=^- 



It. ftgKtta -5 2 $ 100-150 deg C g£® 
[0011] 

P-7 ll-C3l**y»*»?l»lP-9 12t«« 



become0.2 -1.5% it retracts makes feature and 

production method„ of polyester fiber where melt spinning it 
does polyester designating(2) PTT as main component from 
spinneret, it does steam thermal processing between final 
take-up roller and winder in manufacturing method which 
retracts highly oriented undrawn fiber withoutdrawing yam, 
in order for releasing reduction ratio of fiber which is 
retracted to become 0.2 - 1.5% it retracts makesfeature and 

[0009] 

[Embodiment of the Invention] 

Below, this invention is explained in detail making use of 
drawing. 

In manufacturing method (undrawn method) which retracts 
highly oriented undrawn fiber without polyester 
whichdesignates PTT as main component, melt spinning it 
does this invention, from spinneret, continuing without 
retracting yam once, drawing, the manufacturing method 
which it retracts (drawing method ), melt spinning it does 
from spinneret, drawing yarn, between winder of final 
drawing roll or final take-up roller steam thermal processing 
theaction, In order for releasing reduction ratio of fiber which 
is retractedto become 0.2 - 1 .5% it is something which it 
retracts. 

[0010] 

As for Figure 1, with outline process diagram which shows 
embodiment of drawing method.as for Figure 2, it is a outline 
process diagram which shows embodiment of undrawn 
method. 

As shown in Figure 1, with drawing method of this invention, 
melt spinning doing, with take-up roller 1 drawing yam which 
cooling and solidification is done between the takeup. 
take-up roller 1 and final drawing roll 2, providing steam 
thermal processing vessel 3 between final drawing roll 2 and 
winder 4 it does steam thermal processing. 

And, after doing steam thermal processing , it retracts with 
winder 4. 

In order this time, to make intensity of fiber which is 
acquiredhigh, final drawing roll 2 is designated as heated roll 
of 100 - 150 deg Cextent, it isdesirable . 

In addition, it is possible to in addition to to provide take-up 
roller or drawing roll between take-up roller 1 and final 
drawing roll 2. 

[0011] 

In addition, as shown in Figure 2, with undrawn method of 
this invention,melt spinning it does, yarn which cooling and 
solidification is done with first take-up roller 1 1 itprovides 
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steam thermal processing vessel 3 between takeinx final 
take-up roller 12 and winder 4 and does the steam thermal 
processing, it retracts unstretched fiber with winder 4 without 
drawing. 

[0012] 

Regarding to this invention, steam thermal processing 
regarding to conventional yarn-spinning drawing method, 
should haveused steam thermal processing vessel which is 
used, but is because steam thermal processing as forthose 
where it does between final drawing roll or final take-up roller 
and winder, whenthere is a roll after steam thermal processing 
vessel, yarn vibration on roll becomes large, becomes cause 
of deterioration of occurrence and operation of thread clump. 
[0013] 

Next, to obtain package of satisfactory volumen form, 
releasingreduction ratio of fiber which is retracted 0.2 - 1 .5%, 
in orderto become preferably 0.2-0.8%, it is necessary to 
retract. 

PTT, applying condition which is similar to polyethylene 
terephthalate which is a common goods when it does drawing 
method, undrawn method, because releasing reduction ratio 
of fiber is large, cannot acquire package of 
satisfactoryvolumen form. 

[0014] 

Then, regarding to this invention, it retracts and administers 
steam thermal processing atimmediately before, at same time 
does relaxation process with theappropriate relaxation ratio, it 
obtains package of satisfactory volumenform due to fact that 
releasing reduction ratio of fiber whichis retracted that tries 
becomes 0.2 - 1.5%, it becomespossible. 

When releasing reduction ratio is smaller than 0.2%, when it 
winds andbecomes cause of occurrence and relax over of 
deterioration and isnot desirable, in addition, it exceeds 1.5%, 
ear high and the bulkiness of cheese endface occurs. 
[0015] 

Control of releasing reduction ratio, temperature and pressure 
of the steam furthermore, modifies relaxation ratio between 
final drawing roll or final take-up roller and winder, winds 
and does tension is adjusted with it ispossible . 

Furthermore, you can adjust relaxation ratio by modifying 
draw ratio and thetake-up velocity. 

[0016] 

It is something which releasing reduction ratio in this 
invention, thefollowing way measures, calculates. 

After retracting, it removes fiber (Approximately 1300 mm ) 
of surface layer within 5 min,it locks upper part of fiber which 
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s^utsbic o.o3g/d o^m^m-fxm^ 

frt>&£ 1000mm(Ll)(DRfrlcHl^#lt, 

ttlt¥<%)= (L1-L2)/L1 x 100 
[0017] 

*^BJT^ffl-riyK'Jl^x;Ui. PTT 

»«E^tEi»esi=avr. m 3 j*#*<e_*s 

[0018] 

fcaufc*a-cfcy,»»ttK(7x/-*«: ea 

_<bx$ >_ <d MS __„_-8!i£ ££_ L . IJt 
0.5g/dL Sit 25 deg CT?SISLfc)*< 1.40-1.70 
SS©fc©-*«rSLU 

[0019] 

t--f=J»T» tt«*$A»< *5-fctf"C_\ 

W=8#SH:: **l It _iS:*< 3.0~5.0g/i #K 
25-40%. felJIIj-V:/?*** 20~30g/d.gg© 

[0020] 

[£1-91] 

(a) _#£ 

-§j*S?ftf5r§S*+ S-100 JIS L 

_____ _ _ 



is removed, applies load ofD.03 g/d on bottom and acquires 
sign from fixture to placeof fiber length 1000 mm (LI ), with 
state which applied load 24 hours leaving later, it measures 
fiber length (L2 ) to sign section from the fixture, seeks with 
next formula . 

Releasing reduction ratio (%) = (LI - L2 ) /LI X 100 
[0017] 

polyester which is used with this invention is something 
which designates PTT as main component, but those where 
third component is mixed or iscopolymerized in extent which 
does not impair polyester original property. Or it is possible to 
be something which includes whitener. colorant 
stabilizer, antistatic agent etc. 

[0018] 

In addition, degree of polymerization if it is a range which 
does not impair the fiber forming ability, is not something 
which especially is limited. As for this invention, especially, 
with method which is suited for theproduction of 
multifilament of clothing, relative viscosity (It designated this 
weight mixture of phenol and tetrachloroethane as 
solvent,measured with concentration 0.5 g/dl. temperature 
25 deg C. ) those of 1 .40 -1 .70 extent is desirable. 

[0019] 

Regarding to method of this invention, it administers steam 
thermal processing, the relaxation ratio is enlarged, with , it is 
possible , obtains the yam of various property it is possible . 

Especially according to drawing method, polyester fiber 
which intensity 3.0 - 5.0 gAL elongation 25 - 40%, produces 
polyester fiber of property where initial stage Young&apos;s 
modulus issuperior 20 - 30 g/d extent possible being, 
acquires , because it isa low Young&apos;s modulus, when it 
makes cloth, becomes something which is richto flexibility. 

[0020] 

[Working Example(s)] 

Below, this invention is explained concretely with Working 
Example . 

Furthermore, measurement and testing of property value in 
this invention is as follows. 

(a ) tenacity 

It measured Shimadzu Corporation (DB 69-055-8747 ) make 
making use of autograph S-100, according to JIS L 1013. 



(b ) releasing reduction ratio 
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It measured with aforementioned method. 

' 



(c ) volumen form 



[0021] 

st&eg i 

;!nfe£;g££U^g0.5g/dL igg 25 deg C 

H5. L /l ,5 ' 1 - 60 ® PTr ^^ t '^ $b<t> 

•%f&®&mmz®&Q£zg mL ^ m 270 

deg C T?;gIS&&£ fh>£„ 

Z<Dt$&m 2500m/#-C;Ej£ 70 deg C (7)?! 

fcn-^ lie 5 ®m+T?\$w).m^Tmm 

4400m/^-CSJt 140 deg C 0J|$tg#a -=y 2 

mm 3 T*7sT-&b 300 deg a 1 

2kg/cm 2 (DmmmZfrotzo 

ttivc. 5feg$ i2. 5%<tu ^T^i&s g 
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Jfty, 75 /24 7^ >K (DJtftStfc. 

[0022] 
SJSA12 

22fi?~i 60 J? prr ^>^tv 
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* 0.8kg/cm 2 <tU IMM*fcfc D 

SEJ* 11 * 5.2%<tU « 3 

c SttV 4 Ph1<7) £ 4.5g/-f -^<t L T f§ £ ft 



It did, those where volumen form is satisfactory 0, 
designatedthose which type deterioration etc occurs ear hieh 
and as the X. 

[0021] 

Working Example 1 

relative viscosity (It designated this weight mixture of phenol 
and tetrachloroethane as solvent,measured with concentration 
0.5 g/dk temperature 25 deg C. ) spinneret was mounted in 
usual melt spinning device makinguse of 1 .60 PTTchip, melt 
spinning was done with temperature 270 deg C. 

After cooling yarn which spinning is done, finish wasgranted, 
drawn fiber was acquired with drawing method in accordance 
with thekind of step which is shown in Figure 1 . 

This time, 5 times applying on take-up roller 1 of temperature 
70 deg C with velocity 2500 m/min,takeup. continuously 7 
times applying on final drawing roll 2 of temperature 140 deg 
C with velocity 4400 m/min, drawing, continuing, it did 
thermal processing of temperature 300 deg CX pressure 1 . 2 
kg/cm of the steam with steam thermal processing vessel 3. 

Consequently, it made relaxation ratio 12. 5%, steam thermal 
processing vessel it retracted tension between 3 and winder 4 
acquired fiber of 75 denier/24 filament as 5.3 g/yarn. 
[0022] 

Working Example 2 

relative viscosity spinneret was mounted in usual melt 
spinning device making useof 1.60 PTTchip, melt spinning 
was done with temperature 270 deg C. 

After cooling yarn which spinning is done, finish wasgranted, 
unstretched fiber was acquired with undrawn method in 
accordance withkind of step which is shown in Figure 2. 

This time, with take-up roller 1 1 (room temperature ) of 
velocity 4000 m/min takeup. continuously the takeup. 
continuing with final take-up roller 12 (room temperature ) of 
velocity 4010 m/min, it made temperature 300 deg C, 
pressure 0. 8 kg/cm 2 of steam with steam thermal processing 
vessel, 3 did thermal processing . 

Consequently, it made relaxation ratio 5.2%, steam thermal 
processing vessel it retracted tension between 3 and winder 4 
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[0023] 

itmrni 

[0024] 

*?^®mmz js*-r, 5fe^ 2. 3%£u x 
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ik^3 
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[0027] 
[Si] 



acquired fiber of 75 denier/24 filament as 4.5 g/yarn. 
[0023] 

Comparative Example 1 

It did not administer steam thermal processing, made 
relaxation ratio 8. 5%, other thanretracting, steam thermal 
processing vessel as tension 5g/yarn between 3 and winder 4 
it didin same way as Working Example 1. 

[0024] 

Comparative Example 2 

It did not administer steam thermal processing, made 
relaxation ratio 2. 3%, steam thermal processing vessel 
otherthan with tension 5g/yarn between 3 and winder 4 
retracting in winder.it did in same way as Working Example 

2. 

[0025] 

Comparative Example 3 

It made relaxation ratio 5.5%, other than retracting, steam 
thermal processing vessel as tension 3.5g/yam between 3 and 
winder 4 it did in same way as Working Example 2. 

[0026] 

intensity, elongation, releasing reduction ratio of fiber 
which is acquired with Working Example 1-2. Comparative 
Example 1-3, evaluation result of volumen form is shown in 
Table 1. 

[0027] 

[Table 1] 
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[0028] 

§ i A^Ebfrfcjscu mnm 1-2 -ei*. mm 



[0028] 

As been clear from Table 1, because with Working Example 
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1-2, in order forreleasing reduction ratio of fiber to be inside 
range of the this invention, steam thermal processing was 
administered, retract in package of thesarisfactory volumen 
form, in addition, also intensity, elongation of fiber which is 
acquired was superior. 

On one hand, with Comparative Example 1-2 steam thermal 
processing is not administered, becausereleasing reduction 
ratio of fiber be too large, package whichis acquired occurs 
ear high, those where volumen form is bad. 

Because Comparative Example 3 releasing reduction ratio of 
fiber 0.1% is toosmall, in addition tension 3.5 g/yarn is small, 
type deteriorationoccurred, could not recover. 

[0029] 

[Effects of the Invention] 

According to this invention, polyester fiber which is superior 
in flexibility whichdesignates PTT as main component, 
continuing to yam-spinning, it does drawing and without 
doing method or drawing which areretracted, regarding to 
method which retracts unstretched fiber, fiber which 
possesses property which it can be satisfied with fully, 
operation stabilizing well with high manufacturing speed, it 
retracts in thesarisfactory volumen form, it is possible . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a outline process diagram which shows embodiment of 
invention of Claim 1. 

[Figure 2] 

It is a outline process diagram which shows embodiment of 
invention of Claim 2. 

[Explanation of Symbols in Drawings] 
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